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DETAILED ACTION 

1. Claims 1-16, 18-19, and 25-30 are presented for examination. 



Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claims 1-2, 5, 7-8, and 25-28 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Tanaka (5,408,671) in view of Stirk et al. (5,408,627) (hereinafter Stirk) and further in view 
of Starke (5,889,947). 

As to claim 1, Tanaka disclose a computing system comprising: a plurality of 
processors; a bus coupling to a plurality of peripheral units (registers) (Fig. 1); coupling 
each of the plurality of processors to the bus in response to an owner signal (through 
access control means 16); a set of peripheral-share registers (shared register control 
portion) wherein each member of the set includes an entry associated with each of the 
plurality of peripheral units holding a state value indicating which of the plurality of 
processors currently owns the associated peripheral unit, wherein the owner signal is 
based on one of the state valules (note col. 1, lines 50-65). However, Tanaka does not 
explicitly disclose a multiplexor for coupling each of the plurality of processors to the 
bus. Stirk teaches multiplexor circuit (Data MUX 46, Address MUX 50, and associated 
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circuits) for coupling each of the plurality of processors (A, B, C) to the bus (Figs. 3A-3B 
and col. 2 line 57 to col. 3 line 44). It would have been obvious to one of ordinary skill 
in the art at the time the invention was made to include the multiplexor circuitry for 
coupling each of the plurality of processor to the bus as taught by Stirk in the system of 
Tanaka to provide efficient accessing to a share resource by a plurality of processors with 
a low cost (col. 1, lines 13-52) and also to minimize access contention for frequently 
access of a processor to a particular peripheral unit (by arbitration unit 52). However, 
Tanaka and Stirk do not explicitly disclose the computing system is embedded system. 
Starke teaches implementing the system as embedded system (col. 4, lines 32-57). It 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to implement the system of Tanaka and Stirk to be embedded system as taught by 
Starke to provide greatly increased data bandwidth and decreased latency (col. 3, lines 
53-63). 

As to claim 2, Stirk further teaches the multiplexor is bi-directional (note at least 
col. 4 line 59 to col 5 line 9 wherein the multiplexor circuitry allows communication 
from the processor to the memory and from memory to the processor) and comprises: an 
address multiplexor (MUX 50) coupled to address outputs of each of the plurality of 
processors wherein the address multiplexor selectively couples one of the processor 
address outputs to a MUX address output based on the state of the owner signal 
(MUXSEL); a data multiplexor (MUX 46) coupled to data outputs of each of the 
plurality of processors, wherein the data multiplexor selectively couples one of the 
processor data outputs to a MUX data output based on the state of the owner signal 
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(MUXJ3EL); and a shared register (memory interface logic 38) having an address port 
coupled to the MUX address output, a data port coupled to the MUX data output, and a 
bus port coupled to communicate with the bus (to the memory 24) (Figs. 3A-3B). 

As to claim 5, Tanaka farther teaches the set peripheral share registers includes a 
plurality of release registers (Ml through M4) such that each release register corresponds 
to one of the plurality of processors (processors PI through P4), wherein each release 
register has an entry associated with each of the peripheral units, and wherein each entry 
holds a value indicating whether the corresponding processor is releasing ownership of 
the associated peripheral unit (note col3, lines 65-68 wherein the bit value of 1 indicates 
that the shared register is used by the processor and the bit value of 0 indicates that the 
shared register is not used (released) by the processor). 

As to claim 7, Tanaka further teaches the system further comprises the peripheral 
units and wherein the processors and the peripheral units comprise a single integrated 
circuit (as modified above by Starke to implement the system in a single integrated 
circuit) (Starke, col. 4, lines 32-57). 

As to claim 8, Tanaka farther teaches the state value is dynamically configurable 
during operation by at least one of the plurality of processors (note col. 4, lines 33-66). 

As to claim 25, Tanaka teaches a multiprocessor system comprising: a pair of 
processors; a plurality of peripheral units (registers) (Fig. 1); a bus coupling to each of the 
peripheral units (Fig. 1). However, Tanaka does not explicitly disclose a multiplexor for 
selectively coupling each of processors to the bus in response to an owner signal. Stirk 
teaches multiplexor circuit (Data MUX 46, Address MUX 50, and associated circuits) for 
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coupling each of the plurality of processors (A, B, C) to the bus in response to an owner 
signal (MUXJSEL) (Figs. 3A-3B and col. 2 line 57 to col 3 line 44). It would have 
been obvious to one of ordinary skill in the art at the time the invention was made to 
include the multiplexor circuitry for coupling each of the processor to the bus as taught 
by Stirk in the system of Tanaka to provide efficient accessing to a share resource by a 
plurality of processors with a low cost (col. 1, lines 13-52) and also to minimize access 
contention for frequently access of a processor to a particular peripheral unit (by 
arbitration unit 52). However, Tanaka and Stirk do not explicitly disclose the peripheral 
units, the processors, and the multiplexor comprise a single integrated circuit. Starke 
teaches implementing the system as a single integrated circuit (col. 4, lines 32-57). It 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to implement the system to be a single integrated circuit as taught by Starke in the 
system of Tanaka and Stirk to provide greatly increased data bandwidth and decreased 
latency (col. 3, lines 53-63). 

As to claim 26, Tanaka further teaches a set of peripheral-share registers (in 
shared register control portion) including an entry associated with each of the peripheral 
units holding a state value indicating which one of the processors currently owns the 
associated peripheral unit (Fig.l, col. 1, lines 50-65, and col. 3, liens 23-68). 

As to claim 27, Tanaka further teaches the state value is dynamically configurable 
during operation by at least one of the processors (note col. 4, lines 33-66). 

As to claim 28, Stirk further teaches the multiplexor is bi-directional (note at least 
col 4 line 59 to col. 5 line 9 wherein the multiplexor circuitry allows communication 
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from the processor to the memory and from memory to the processor) and comprises: an 
address multiplexor (MUX 50) coupled to address outputs of each of the processors 
wherein the address multiplexor selectively couples one of the processor address outputs 
to a MUX address output based on the state of the owner signal (MUXjSEL); a data 
multiplexor (MUX 46) coupled to data outputs of each of the processors, wherein the 
data multiplexor selectively couples one of the processor data outputs to a MUX data 
output based on the state of the owner signal (MUX_SEL); and a shared register 
(memory interface logic 38) having an address port coupled to the MUX address output, 
a data port coupled to the MUX data output, and a bus port coupled to communicate with 
the bus (to the memory 24) (Figs. 3A-3B). 

3. Claims 3 and 30 are rejected under 35 U.S.C. 103(a) as being unpatentable over Tanaka 
(5,408,671) in view of Stirk et al. (5,408,627) (hereinafter Stirk) and Starke (5,889,947), and 
further in view of Gorishek, IV et al. (6,480,952) (hereinafter Gorishek). 

As to claims 3 and 30, the argument above for claims 1 and 25 applies. However, 
Tanaka, Stirk, and Starke do not explicitly disclose one of the processors is dedicated to 
executing operating system code and another one of the processors is executing 
application code. Gorishek teaches multiprocessing system in which one of the 
processors is dedicated to executing operating system code and another one of the 
processors is executing application code (col. 4, lines 23-54). It would have been 
obvious to one of ordinary skill in the art at the time the invention was made to include 
executing operating system code by one of the processors and executing application code 
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by another one of the processors as taught by Gorishek in the system of Tanaka, Stirk, 
and Starke to provide greater performance and greater number of application programs 
executable by the computer system (col. 22, lines 8-23). 

4. Claims 4 and 29 are rejected under 35 U.S.C. 103(a) as being unpatentable over by 
Tanaka (5,408,671) in view of Stirk et aL (5,408,627) (hereinafter Stirk) and Starke (5,889,947), 
and further in view of Dahlen (5,317,749). 

As to claims 4 and 29, the argument above for claim 1 and 28 applies. Tanaka 
further teaches the set of peripheral share registers includes a plurality of registers (Ml 
through M4) such that each register corresponds to one of the plurality of processors 
(processors PI through P4), wherein each register has an entry associated with each of 
the peripheral units, and wherein each entry holds a value indicating whether the 
corresponding processor is currently using the associated peripheral unit (note col. 3, 
lines 65-68). However, Tanaka, Stirk, and Starke do not explicitly disclose indication 
whether the corresponding processor is requesting ownership of the associated peripheral 
unit. Dahlen teaches indication of whether a processor is requesting ownership of a 
peripheral unit (waiting for shared access to the resource) (note col. 3, lines 60-63). It 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to include indication of whether a processor is requesting ownership of a peripheral 
unit as suggested by Dahlen using the registers (Ml through M4) implementation of 
Tanaka such that each register corresponds to one of the plurality of processors wherein 
each register has an entry associated with each of the peripheral units in the system of 
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Tanaka, Stirk, and Starke to prevent any processor which has submitted an access request 
from being "locked out" (note col. 3, lines 4-18). 

5. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Tanaka 
(5,408,671) in view of Stirk et al. (5,408,627) (hereinafter Stirk) and Starke (5,889,947), and 
further in view of Vartti et al. (5,678,026) (herein after Vartti). 

As to claim 6, the argument above for claim 1 applies. Tanaka further teaches 
shared registers having an entry associated with each of the peripheral units, wherein 
each entry holds a value indicating the shared register used by each processor (note col. 
3, lines 65-68). However, Tanaka, Stirk, and Starke do not explicitly disclose indicating 
which of the plurality of processors wins ownership of the associated peripheral unit 
when a conflict occurs between two or more of the processors requesting ownership of 
the associated peripheral unit. Vartti teaches, associated with each of the peripheral unit, 
indicating which of the plurality of processors (local/remote requesters wherein local 
requester has priority) wins ownership of the associated peripheral unit when a conflict 
occurs between two or more of the processors requesting ownership of the associated 
peripheral unit (trying to lock the same address at the same time) (note col. 13, lines 36- 
67 and col. 14, lines 1-27). It would have been obvious to one of ordinary skill in the art 
at the time the invention was made to include associated with each of the peripheral unit, 
indicating which of the plurality of processors wins ownership of the associated 
peripheral unit when a conflict occurs between two or more of the processors requesting 
ownership of the associated peripheral unit as suggested by Vartti in the system of 
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Tanaka, Stirk, and Starke to minimize priority contention for frequently access of a 
processor to a particular peripheral unit. 



6. Claims 9-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over Dahlen 

(5,317,749) in view of Lehman et al. (4,796,179) (hereinafter Lehman). 

As to claim 9, Dahlen teaches a method for sharing a plurality of peripheral units 
(resources) in a multiprocessor system having a plurality of processors (note col. 1 , lines 
7-10) comprising: generating a plurality of access requests using the plurality of 
processors (note col. 3, lines 4-6); storing a state value associated with each peripheral 
unit in a register associated with the peripheral unit, the state value indicating which of 
the plurality of processors is a current owner of the associated peripheral (note col. 3, 
lines 63-68 and col. 4, lines 1-25); and selectively coupling each peripheral unit to 
receive only access requests generated by a particular processor indicated by the state 
value associated with that peripheral unit (note col. 7, lines 1-7). However, Dahlen does 
not explicitly disclose the plurality of processors in a controller. Lehman teaches 
multiprocessor controller (col. 38, lines 23-30). It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to implement multiprocessor 
controller as taught by Lehman in the system of Dahlen to allow more than one set of 
computations to be performed at a time (col. 38, lines 23-30). 

As to claim 10, Dahlen further teaches dynamically altering the state values to 
create dynamic ownership associations between a peripheral and the plurality of 
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processors (note col. 2, lines 33-38, col. 9, lines 56-68 and col. 10, lines 1-4 wherein the 
bit value associated with each processor owning the resource is reset for each access). 

As to claim 11, Dahlen further teaches providing a request register for each 
processor (note col. 3, line 68 and col. 4, lines 1-2); providing a release register (note col. 
9, lines 64-68 wherein the latch control word is zeroed out if the processor is giving up 
exclusive control); in response to receiving a request for access to a specified peripheral 
from a first processor, generating an indication in the request register that that the first 
processor has a pending access request; determining from the state value whether any 
processor other than the first processor is the current owner of the specified peripheral; 
when a second processor owns the peripheral, holding the request in a pending state (note 
col. 2, lines 45-53); generating an indication in the release register in indicating that the 
second processor is releasing ownership of the peripheral; and in response to the 
indication in the release register, deal ing both the request indication and the release 
indication and hanging the state value to indicate that the first processor is the current 
owner of the specified peripheral (note col 2, lines 33-44). 

As to claim 12, Dahlen further teaches the step of providing a request register 
comprises implementing a data structure for each processor, where each data structure 
comprises a plurality of entries and each of the entries is associated with a specific one of 
the plurality of peripheral units, and the step of providing a release register comprises 
implementing a data structure for each processor, where each data structure comprises a 
plurality of entries and each of the entries is associated with a specific one of the plurality 
of peripheral units (note col. 3, lines 65-68 and col. 4, lines 1-2). 
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7. Claims 13-19 are rejected under 35 U.S.C. 103(a) as being unpatentable over Tanaka 
(5,408,671), in view of Stirk et al. (5,408,627) (hereinafter Stirk), in view of Starke (5,889,947), 
and further in view of Lehman et al. (4,796,179) (hereinafter Lehman). 

As to claim 13, Tanaka teaches a multiprocessor system comprising: first and 
second processors; a plurality of peripherals (registers) (Fig. 1); a bus coupling the 
processors to the peripherals (Fig. 1); and each of the peripherals is only used by one of 
the processors at a particular time (note col. 1 , lines 50-65); a set of peripheral-share 
registers (in shared register control portion 1) wherein a first member of the set includes 
an entry associated with each of the plurality of peripheral units that holds a state value 
indicating which of the processor cores currently owns the associated peripheral (note 
col. 3, lines 23-43). However, Tanaka does not explicitly disclose means for arbitrating 
between the processors for communication access to requested ones of the peripherals 
wherein the arbitrating means comprises logic for determining which of the processors is 
an owner of a requested one of the peripherals. Stirk teaches means for arbitrating 
(arbitration 52 and associated circuit) between the processors for communication access 
to a requested peripheral wherein the arbitrating means comprises logic for determining 
which of the processors is an owner of the requested peripheral (Figs. 3A-3B and col. 3, 
lines 1-36). It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to include the arbitrating circuitry as taught by Stirk in the system of 
Tanaka to minimize access contention for frequently access of a processor to a particular 
peripheral unit. Stirk further teaches the arbitrating means further comprises a 
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multiplexor for selectable coupling the processor cores to the bus in response to an owner 
signal, the multiplexor comprising: an address multiplexor (MUX 50) coupled to address 
outputs of the processor cores wherein the address multiplexor selectively couples one of 
the processor address outputs to a MUX address output based on the state of the owner 
signal (MUXSEL); and a data multiplexor (MUX 46) coupled to data outputs of the 
processor cores, wherein the data multiplexor selectively couples one of the processor 
data outputs to a MUX data output based on the state of the owner signal (MUX SEL). 
However, Tanaka and Stirk do not explicitly disclose the processors being processor 
cores. Starke teaches processor cores integrated on a single integrated circuit chip (col. 3, 
lines 53-63 and col. 4, lines 32-57). It would have been obvious to one of ordinary skill 
in the art at the time the invention was made to implement processor cores as taught by 
Starke in the system of Tanaka and Stirk to provide greatly increased data bandwidth and 
decreased latency (col. 3, lines 53-63). However, Tanaka, Stirk, and Starke do not 
explicitly disclose multiprocessor system being a multiprocessor controller. Lehman 
teaches multiprocessor controller comprising a plurality of processors (col. 38, lines 23- 
30). It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to implement multiprocessor controller as taught by Lehman in the 
system of Tanaka, Stirk, and Starke to allow more than one set of computations to be 
performed at a time (col. 38, lines 23-30). 

As to claim 14, Stirk further teaches the bus comprises an address bus and a data 
bus for each of the processor cores (Figs. 3A-3B). 
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As to claim 15, Stirk further teaches the arbitrating means further comprises a 
multiplexor (Data MUX 46, Address MUX 50, and associated circuits) for selecting the 
address and data buses corresponding to one of the core processors (A, B, C) to the bus in 
response to an owner signal corresponding to the ownership determination (Figs. 3A-3B 
and col. 2 line 57 to col. 3 line 44). 

As to claim 16, Tanaka further teaches a control register for each of the 
peripherals storing an ownership state indicating which of the core processors controls 
ownership (note col. 3, lines 23-43). 

As to claim 18, Stark further teaches the processor cores comprise embedded 
processor cores integrated on a single integrated circuit chip (col. 3, lines 53-63 and col. 
4, lines 32-57). 

As to claim 19, Tanaka further teaches a peripheral control register associated 
with each of the peripheral units (col. 3, lines 23-43), wherein the peripheral control 
register is shared amongst the plurality of processors and is integrated on the single 
integrated circuit chip (as addressed above wherein Stark teaches the system is integrated 
on a single chip). 



Response to Arguments 
Applicant's arguments filed 07-16-04 have been folly considered but they are not 
persuasive: 
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With respect to Applicant's argument of claims 1 and 25 "a multiplexor for selectably 
coupling each of the plurality of processors to the bus in response to an owner signal " (pages 10- 
1 1 of the Remarks), it is noted that Tanaka teaches coupling each of the plurality of processors to 
the bus in response to an owner signal (Fig. 1 and col 3, lines 44-64). However, Tanaka does 
not disclose coupling using a multiplexor. Thus since Stirk teaches multiplexor for coupling, it 
would have been obvious to implement a multiplexor for coupling as taught by Stirk in the 
system of Tanaka wherein the owner signal in Tanaka is used to for selection (MUX_SEL) in the 
multiplexor. 

With respect to Applicant's argument of claim 9 "Further, claims 9 calls for "dynamically 
altering the state value to create dynamic ownership. . .""(page 13 of the Remarks), it is believed 
that the limitation which Applicant refers to is not in claim 9. Applicant further argued that 
"Dahlen does not teach selective coupling based on the value of the word let alone based on a 
state value associated with a peripheral unit. . .Dahlen fails to teach their latch-control words are 
stored in registers associated with resources or peripheral units (pages 13-14 of the Remarks), it 
is noted that each of the processors has access to each of the latch-control words (col. 3, lines 27- 
31) wherein each control word occupies four bytes of space (register) and wherein byte 2 and 
byte 3 contains bits which indicate which of processors currently has access to the resource (col. 
3 line 54 to col. 4 line 25). 

Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 
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A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Trisha U. Vu whose telephone number is 703-305-5959. The 
examiner can normally be reached on Mon-Thur and alternate Fri from 7:00am to 4:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mark Rinehart can be reached on 703-305-4815. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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